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COMPLETE SPECIFICATION 
Improvements relating to Steel Dolphin Piles 


We, Deutsche ^Lunnksmannrouuen- 
Werkk AKriKNGESFJXSCHAFr, formerly 
known as Weatdeu Yehe Mannesmanu- 
robreri Aktiengeaellachaft, a German Com- 
pany, of 123 UlrnenstRUftt*. f)u>sddorf, 
Germany, do hereby declare Ute invention, 
for wjiieh we pray* that u patent may bo 
grunted to ud, and the method by which 
it is tu hi* performed, to be particularly 
described in and by the foUowinu state- 
meat: — 

This invention leiateo t*» *1*a-\ dolphin 
piles connoting of a single tube or of a 
number of tube s«etie!t> wvhled or other- 
wise rijridis' connected together. Ah is 
known, 'Moiphiu pile*/* i:i contrast to 
so-called Inundation piles, project with the 
greater p;ut of their length above the sea 
bottom and are subjected to «*vvrv bending 
stresses whim a ship alongside tlun: bears 
ugaiiunt thera. 

The object of the invention is to effect 
in a rsimpie tuauner an adaptation of the 
pile to mechanical ^tres****, more e^ecially 
bending stresses in the u^e oi the pile, 
which differ along the length of the pile. 

According to the invention, thii object 
it* fundamentally achieved by giving to the 
dolphin pile a strength whieh varies iu 
At agen alone; *ho length uf the pile. 

A preferred constructional form or the 
invention U one in whieh the dolphin pile 
consists of at least two tube **ect ions 
arranged end-to-end in the longitudinal 
35 direction o£ the pile and connected together 
by welding. 

The characteristic that the pile has a 
strength which differs in fetugua lengthwise 
of the pile can be obtained in oim or other 
of the following ways;-— 

According to one way, there may be 
employed for tin* pile a steel the* m aterial 
properties of uideh, more eupeci di> the 
yield point values, \ury in ;d«»gea lengthwise 
4-5 of the pile. 

Various posdbilitie& exist t'o r carrying 
• Ida i'onu of the invention info pzaetiee. 
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1£ the dolphin pile is produced in one pioco 
fro> «. a -steel of normal composition, for 
example in the form of circular 1 ubo or of 50 
some other rolled section, the region of the 
length of the pile wluch is subjected to the 
greatest mechanical s tread may be heat 
treated in order to increase the yield point, 
if desired by utilising the rolling heat. 

Alternatively, thtj pile may cousUt o£ at 
least two longitudinal sections, preferably 
connected by welding which have different 
material properties, more particularly yield . 
point valuer, fn tins ease* a .steel of the 60 
same quality may be employed for the two 
longitudinal sections and the section wluch 
is subjeeted to the greater mechanical 
stre$3 may then be heat-treated, it desired 
by utilising the rolling heat, the tteeaion 06 
wliich is subjected to the lower mechanical 
stiess hv»ing left untreated, However, it 
preferable to use a steel ot higher ouulitx 
for the section which is subjected to the 
greater stress. If, for example, a carbon 
.steel having a yield point of about ;J0 
kg, umv\ of the typo normally employed 
for dolphin piles, in used fortho ru-ttJuu 
which is subjected to the lower «tre#M, it in 
necessary to employ for the more highly 
strewed section a higher quality Meel, for 
example an alloy .steel, having for example 
a yield point of 40 kg/mm^ In the ea«e ol 
dolphin piles consisting ot u uuiuber of 
tube sections, the tube steel usual for this B0 
purpoM* will preferably be combined with 
another tube steel, sueh aa that normally 
employed, for example* for tubes o* deep 
boring ^ear. The assembly ot the dolphin 
pile from a number of .sections io be welded 
together generally does not involve any 
additional expenditure, since it i* nece^ary 
particularly in the ease of heavy dolphins, 
to assemble the piles from a number of 
.sections for transport reasons alone. 

In order to render possible a satihfaet.ory 
welding of the sections of the a^Munbleil 
pile, it ix advisable to preheat thceiub; of 
the .sections which are to be welded 
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together. The welding may alternatively 
take place under a protective gas or with 


According to another way of achieving 
5 the characteristic o£ the invention herein- 
before mentioned, the variation of the 
strength of the pile by stages may bo 
obtained by increasing the diameter of the 
pile in the direction of the lower end of the 
10 pile by one or more steps. Tliis increase 
also increases the lateral bearing surface of 
the pile in the ground, thereby increasing 
the stability of the pile under the impact 
of the boat without reducing the working 
15 capacity of the pile. Such a dolphin pile 
may also be made in one piece, i.e. -in- the 
manner of a stepped steel tubular post, or 
it may be composed of at least two tubes 
welded together. In this case, the lower tube 
20 is preferably constricted or conically tapered 
at the connecting end to about the din-meter 
of the following higher tube. The tubes may 
be butt-welded together or they may be 
introduced one into the other at their 
25 connecting ends and then welded. 

According to another way still, the 
dolphin pile may be built up of tubular 
lengths having different wall thicknesses. 
In tins case, the wall thicknesses may 
HQ decrease* from the top downwards if, in 
accordance with the proposal described in 
the preceding paragraph, the diameter is 
increased in steps in the downward' direc- 
tion, or the wall thickness may be funda- 
36 mentally increased- in steps — from the top 
downwards — in the individual tube lengths. 
Jt is then possible either to give the tube 
lengths the same internal diameters and 
different external diameters, or the same 
40 external diameters and different internal 
diameters. 

Internal or external rings or bushes may 
be provided at the connecting points of 
the tube lengths, 

46 The invention will now be further 
described with reference to the accom- 
panying drawings, in. which: 

Figure I shows a dolphin pile consisting 
of two tubidar sections 1 and 2 with a 

60 welding seam 3 aud an inner slecvo .1. 
The upper section 2 consists, for example, 
of a normal carbon steel not subjected to 
heat treatment, as usually employed for 
dolphins, while the lower tube section 1 is 

65 constructed of a steel having a higher yield 
point; 

Figures 2 to 1 show constructions of 
dolphin piles having external diameters 
increasing from the top downwards. 

According to Figure 2, the tube section** 
.1 and 2 are butt.-weldcd by means of the 
scam 3. The lower tube 1, which must be 
entirely ur partially driven into the ground, 
has a substantially larger diameter than 
l he upper tube 2. Towards the connecting 
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end, the outer diameter of the lower tube 
is tapered to the external diameter of the 
upper tube in two stops la \ IK The upper 
tub© 2 has a smaller wail thickness than the 
connecting end of tho louver tube 1. 70 

According to Figure 3, tho upper tube is 
telescoped over the connecting end of tho 
lower tube and connected to the conical 
portion 6 of the lower tube by a! welding 
seam 5. v 76 

In the example of- Figure. "4, the upper 
tube 2 is telescoped into the nock 16 of the 
lower tube. The two lubes are welded 
together by a rUlet seam 7. 

Figure 5 and Figure 0 show constructional 80 
examples iu which, wall thicknesses in- 
creasing from the top downward a arc 
provided. 

.n the case of Figure 5, all of the tube 
lengths 1, 2, l 1 , 2 l , which lengths are 86 
connected by welding seams 3 with tho 
aid of internal rings 4, havo the samo 
internal diameter, the external diameters 
of the lengths accordingly increasing from 
length to length downwardly of the pile. 00 

in the case of Figure 0 the tube lengths 
1, 2, l l , 2 1 , which lengths are connected 
by the welding .seams 3 with the aid of 
external rings t l , havo tho same external 
diameter, the- internal diameters according- 95 
ly decreasing from length to length 
downwardly of the pile. 

What we claim is: — . 

1, A steel dolphin pile consisting of a 
single tube or of a number of tube sections 100 
welded or otherwise rigidly connected 
together, characterised in that the strength 

of the pile varies in stages along the length 
of the pile, for the purpose of adapting the 
pile in tho use thereof to mechanical 106 
stresses, more especially bending Btrosses, 
which differ along the length of the pile. 

2, A steel dolphin pile as claimed in 
Claim 1, wherein the pile consists of at 
least two tube sections disposed end* to-end 1 10 
in the longitudinal direction of tho pile 
and connected together by welding. 

3, A steel dolphin pilo as claimed iu 
Claim 1 or Claim 2, wherein the material 
properties, especially the yield point values, 115 
of the steel of which the pile is composed, 
vary iu different regions of the pile longi- 
tudinally, thereof, for the purpose of 
adapting the pile in tho use thereof, to 
meeliauieal stresses which differ along the 120 
length of the pile, 

1. A steel dolpluu pile as claimed in 
Claim I or Claim 2, wherein the steel of 
wluch the pile is composed iu the region 
of tho higher mechanical stresses is heat- 126 
treated. 

5. A steel dolphin pile as - claimed in 
Claim 1 or Claim 2, wherein the diameter 
of the pile is increased in one or more 
stops towards thn lower end of the pile. 130 


0. A steel dolphin pile us claimed in 
Claim 5, wherein the pile U composed of at 
inaot r tys'S tu bo **octio!iB.v of re* pee i t ve!y 
different diameter which are connected' 
5 together by welding/ the lower ceotion, or 
each lower acetion, being winced or 
conieally tapered at the connecting end 
thereof Kubstantially to the diameter' of 
the upper section, or uoxt higher .hcoHoik 
10 7: A steel dolphin pile a« claimed in 
Claim ft or Claim 0, therein the tube 
BectionB aro telescoped into om* another 
and welded. 
8, A steel -dolphin pile as churned iti 
15 Claim 5 or Claim 0 or Claim 7, wherein 
the tube sections have different wall 
thirkuesaes. 

IK A '-steel dolphin pile as claimed ia 
Claim 8/ wherein the tube aectioiiH have 
20 the same internal diameter arid different 
external diameters. 

,10. A steel dolphin pile as elatmVd in 
Claim 8, wherein the tube sections have the 
same external diameter and different 
126 internal diameter*, 

.11. A steel dolphin pile a* claimed in 
Claim 2, or an claiined in any of the 
Claims 3, 1 or S t tho conMruotion being 
aa 3peeilied in Claim 'J, wherein internal, or 


external ringg are provided at tho connect- 30 
ing points of tho tube sections. 

12* A method of producing a steel dolphin 
pile according to Claim 1, especially of 
Rtcel tube, characterised in that tho heat 
treatment; of the steel is effected by 35 
utilising tho rolling heat. 

13. A method of producing a steel 
dolphin pile according to Claini 2 or Claim 
3, characterised in that the welding together 
of the tube sections i» effected after pre* 40 
hoatiug of the section ends. 

11, A method of producing a steel 
dolpluu i>ile according to Claim 2 or Claim 
3, characterised in that the welding 
together of the tube auctions takes place 46 
under a protective giuu 

15. A method of producing a steel 
dolphin pile according to Claim 2 or Claim 
3, characterised in that austouitic electrodes 
ure employed for the welding together of 50 
the tube sections. 

16. ' A steel dolphin pile constructed 
substantially as hereinbefore described with 
refereneo to the accompanying drawings. 

<L>\ KKDF BUN *Si IU, 
Uodforn House, Donuniou Street, 
London, 1^< Y~V 
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